The world's latest national park has just been created in the east of Russia, close to its border with China. Combining three smaller protected areas with additional surfaces, Russia designated the 'Land of the Leopard' National Park with 262,000 hectares as a reserve for the protection of two large cat species, the Amur tiger and the Far Eastern leopard, as the Wildlife Conservation Society (WCS) reported in April. The park includes the territories of the Kedrovya Pad Reserve, Barsovy Federal Wildlife Refuge, and Borisovkoe Plateau Regional Wildlife Refuge, along with previously unprotected land.
The Amur tiger (also known as the Siberian tiger) is under threat from habitat loss, hunting due to conflict with farmers, and poaching for the production of traditional Chinese medicine. The leopard species is severely threatened and thought to be reduced to around 30 or 40 individuals in the wild, which roam a narrow stretch of Russian forests between the Sea of Japan to the east and China's Jilin Province to the west, the WCS reports.
"The creation of this park greatly increases the amount of land protecting critical populations of two of the world's big cats, and it will go a long way to securing their future," said Peter Zahler, WCS Deputy Director for Asia. The WCS has advised the Russian government on conservation of these species since 1993.
Given space and resources, it appears to be a straightforward conservation measure to declare an area 'protected' and possibly fence it in to save habitats from destruction and keep animals and humans separate. But does it actually protect the species of interest, or is it more of a window dressing serving to placate animal lovers and conservationists? A recent set of Earthwatch lectures held at the Royal Geographic Society in London explored two examples of protected areas, one terrestrial and one marine.
Elusive carnivores
Luke Dollar of Pfeiffer University at Richfield, North Carolina, USA, studies carnivores in Madagascar with the help of Earthwatch volunteers. He is particularly interested in the fosa (Cryptoprocta ferox), a unique cat-like predator found only on this island and a key member of its dry deciduous forest ecosystem. The fosa and the even rarer falanouc (Eupleres goudotii), which Earthwatch volunteers only recently captured on camera for the first time, are threatened by habitat destruction caused by the 'slash and burn' style of subsistence farming used in this area, invasive species, and illegal poaching. After clearing the forest, locals are only able to farm the soil for Feature a few years. Without solid networks of root systems protecting the structural integrity of topsoil and the strata below, much of the topsoil drains into waterways and eventually the ocean, the land has to be abandoned, and turns into savannah. Dollar has studied the fosa in the Ankarafantsika National Park near the northwest coast of Madagascar since 1998. His current co-investigators are the veterinarian Julie Pomerantz and the biologist Leon Pierrot Rahajinirina, both from Duke University. He says: "The fact that we have recently witnessed the falanouc, as well as the recovering populations of fosa that we have observed in the past few years is testament to the success of the management and protection of the research area. Invasive domestic animals like dogs that used to compete with the fosa by preying on small animals like the falanouc and ground birds, are under better management control and are actively monitored to keep this threat in check."
Creating protected areas such as national parks and wildlife reserves sounds like an obviously good way of protecting habitats and thus species. However, conservationists have learned over time that context is important and that seemingly trivial details can save more wildlife than grand plans. Michael Gross reports.
Protected areas -protected species?
Wild life: The elusive fosa (Cryptoprocta ferox) is the top predator in the dry deciduous forests of Madagascar, but very little was known about its biology until the 1990s. The presence of volunteer groups studying its role in the forest's ecology has also helped to protect its habitat.
(Photo: Earthwatch/ Luke Dollar.)
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David Macdonald, Chairman of Earthwatch, said "The fosa is an extraordinary member of Madagascar's extraordinary fauna, and Luke Dollar's wonderful work has put it on the world stage. This project combines important conservation work, with Earthwatch volunteers as the engine, with scientific studies of a remarkable predator -there is huge potential for major scientific insights."
Over the years, Dollar and his colleagues have gained valuable insight into which protection measures work and which don't. "Protected areas on their own don't protect species -people in protected areas do," he summarises. For instance, the simple presence of successive teams of Earthwatch volunteers in the areas has discouraged activities such as illegal logging. Moreover, bringing ecotourism campsites to the area enabled the local population to gain a living without using the unsustainable 'slash and burn' farming. Also, replacing open-fire cooking with so-called rocket stoves reduced the rate of deforestation, while adding a whole new manufacturing branch to the local economy.
Very simple measures can have dramatic effects. For instance, there is a 17 km stretch of road crossing through the National Park. Based on roadkill collected by volunteers, Dollar estimates that more than 10,000 vertebrates used to be killed on that road per year. The researchers used data from transects and analysis of roadkill along the highway collected by Earthwatch volunteers to support the recommendation that speed bumps be introduced as a Park management initiative. The recommendation was taken up and the speed bumps installed along one section of the road. Followup surveys have demonstrated a significant reduction in the level of roadkill across all faunal classes, with mortality down to less than a third of previous levels. The research team continues to collect these data, with the intention of successfully encouraging the construction of speed bumps along the entire 17km of road.
Endangered sea snails
While the Ankarafantsika National Park, which is part of a protection scheme launched in 1990, is already a mature protected area, John Cigliano's work in Belize involves a stretch of coastal waters in Belize that was declared a reserve in 1996, but whose protected status has only been enforced since 2010. Thus, the research, also helped by Earthwatch volunteers, could monitor the effects of the transition to protected status on the local wildlife, among other things.
Cigliano, of Cedar Crest College in Allentown, Pennsylvania, USA, along with his collaborator Richard Kliman, studies populations of queen conch (Lobatus gigas, formerly known as Strombus gigas) in the Sapodilla Cayes Marine Reserve, which is part of the Belize Barrier Reef. These snails, which are harvested for their meat, are an important factor in the economy of Belize and are also vital for the health of the coral reef ecosystem. Even though they have been caught on a smaller scale since pre-Columbian time, the rapid increase of industrial-scale fishing since the 1980s has led to concerns over an observed decline in stocks.
Thus, Cigliano and his helpers aim to monitor the health of the conch populations. Teams equipped with either snorkels or scuba gear scour the area and take stock of queen conch populations, with particular attention to the number of juveniles present.
First results from the study suggest that the protection might have already led to a recovery of conch populations because of the ban on fishing. "We are fortunate to be able to draw on several years of data about the status of populations before the marine protected area was enforced," Cigliano said. "We are now beginning to contrast those findings with similar recordings post-enforcement. We need a few more years' data to be able to draw solid conclusions, but preliminary analysis suggests that the reserve is indeed making a positive difference to density, size, and average age of conch within the protected zones of the reserve, and possibly the unprotected zones as well."
Unlike terrestrial ones, marine protected areas often have a second purpose beyond conservation. They also serve as breeding grounds for fish stocks that can then be legally harvested as soon as they leave the protected area. Thus, they are helping to create stable and sustainable fisheries, which is also in the best interest of the local population who depend on these.
Elephants and bees
Back on land, efforts to protect the iconic large mammals in Africa have shown some success based on protection of habitats such as the Aberdare National Park in Kenya, which has been fenced in completely in a project originally addressed at the needs of rhinos, but which proved also beneficial to elephants (Curr. Biol. (2009), 19, R465) .
In addition, surprisingly simple measures can be highly effective in avoiding conflict between human and wildlife populations. For instance, Lucy King, Iain DouglasHamilton and Fritz Vollrath from the charity Save the Elephants in Kenya have shown that fences equipped with bee hives can be an effective deterrent helping to stop elephants from plundering crops.
While their experiments have shown that the recorded sound of buzzing bees -and even recordings of the rumbling sound that elephants use to warn others of the threat -would work as a deterrent, Vollrath advocates using the real thing, i.e. a working bee hive connected to a wire fence such that elephants touching the fence will make the bees swarm out and go after them. On top of the protection for their crops, farmers will also get pollination services and they can harvest and sell the honey. As in many other examples (Curr. Biol. (2011), 21, R525-R527), taking care of the economic interests and needs of the people closest to the area of concern is a key element of successful wildlife protection. And even if the deterrent isn't always 100% successful, farmers still get the feeling that they are doing something to keep away the elephants, which may stop them from going to get their guns.
"It was taken up by quite a number of independent farming cooperatives who contacted us," says Vollrath in a Current Biology podcast on this research (available at http://download.cell.com/ images/edimages/CurrentBiology/ homepage/0412_Vollrath.mp3), which started with a paper published in this journal (Curr. Biol. (2007) , 17, R832-R833). "Lucy King, who was my PhD student and who did most of the work, is now going around in Kenya and teaching farming cooperatives how to protect their farms with beehives."
Vollrath even had a report from India, where farmers also tried the method and found it worked there as well. "The concept seems to be taking off," Vollrath concludes. From speed bumps to bee hives, it's often small and unexpected details that can make conservation work for the best interest of humans and wildlife.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk Bee alarm: An elephant is startled by recordings of buzzing bees played by researchers exploring the possibility of using beehives to keep the pachyderms away from farm land. 
How did you become interested in biology?
My career path is obvious in retrospect. However, I can't claim that I knew what I was doing along the way. I loved nature and spent my childhood keeping notes on the behavior of local chipmunks. I never really liked biology class, though, perhaps because we spent a lot of time on memorization. Fortunately, I had some fantastic research experiences that motivated me to pursue graduate school. My favorite project involved camping in the Australian bush for three months to observe fairy wren behavior. Who knew people could do that for a living? I loved spending all day outside hiking and bird watching, but the experience also convinced me that vertebrates can be impractical study organisms. As a result, I decided to study insect behavior in graduate school.
I didn't really understand what a career in biological research entailed until graduate school. I can still remember my graduate advisor, Kern Reeve, telling me that graduate school is about transforming from a 'knowledge consumer' to a 'knowledge producer'. Science is about solving nature's puzzles rather than learning facts. It was an exciting yet intimidating prospect.
